This paper studies the contribution of in ‡ow and out ‡ow rates to the unemployment dynamics in the long-run. I …nd that in the U.S., both in ‡ow and out ‡ow rates contribute signi…cantly to variation in the long-run trend of the unemployment rate. In ‡ow and out ‡ow rates account for roughly similar proportions of overall unemployment variability in the long-run.
Introduction
Unemployment dynamics is determined by in ‡ow and out ‡ow rates of unemployment. The variation in unemployment may arise as a result of variation in the rate at which workers enter the unemployment pool, variation in the rate at which unemployed workers leave the unemployment pool, or some combination of the two. This suggests that, in order to understand unemployment dynamics, it is important to study how much of unemployment ‡uctuations can be accounted for by variations in in ‡ow and out ‡ow rates of unemployment. In the recent literature, a number of studies decompose business cycle variations in the unemployment rate into contributions from changes in in ‡ow and out ‡ow rates (Elsby, Michaels and Solon, 2009; Fujita and Ramey, 2009; Petrongolo and Pissarides, 2008; Shimer, 2007) . However, less attention has been placed on long-run unemployment dynamics. Studying long-run unemployment dynamics is of interest because the unemployment rate ‡uctuates considerably not only over the business cycles but also in the long-run. Furthermore, facts on long-run unemployment dynamics provide a guideline of the empirical features that models for analyzing unemployment in the long-run should have. 1 The purpose of this paper is to study the contribution of in ‡ow and out ‡ow rates to the long-run unemployment dynamics. To do this, I isolate the long-run trend of the job-…nding and separation rates by using …ltering methods. I then compute the long-run trend in the unemployment rate by using trends in job …nding and separation rates. The long-run trend in the unemployment rate is expressed as the ratio of the separation rate to the sum of job-…nding and separation rates. By using the strong relationship between the constructed long-run trend in the unemployment rate and the low frequency component of the actual unemployment rate, I distinguish between the importance of ‡uctuations in job …nding and separation rates for the overall unemployment variability in the long-run. This paper reveals that both in ‡ow and out ‡ow rates contribute signi…cantly to variation in the long-run trend in the unemployment rate in the U.S. I …nd approximately a 50:50 split in in ‡uence between in ‡ow and out ‡ow rates to unemployment variation.
Several recent studies calculate the relative importance of in ‡ow and out ‡ow rates to the unemployment variability over the business-cycle in the U.S. Hall (2005) and Shimer (2007) claims that the out ‡ow rate dominates and the in ‡ow rate is acyclical. In contrast, Elsby, Michaels and Solon (2009) and Fujita and Ramey (2009) …nd a greater role for in ‡ow rates that account for around half of cyclical changes in unemployment. This paper complements these studies by analyzing if the movements in the long-run component of the unemployment rate are due to changes in in ‡ow and out ‡ow rates.
Contribution to unemployment dynamics
This study quanti…es the contributions of in ‡ow and out ‡ow rates to overall unemployment variability in the long-run. Following Shimer (2007) and Fujita and Ramey (2009) , I approximate the unemployment rate using the theoretical steady-state value associated with the contemporaneous job …nding and separation rates. Thus,
where u t , f t , and s t are the long-run trends of the three series obtained by …ltering methods, and u t is the long-run trend in the unemployment rate. Note that the long-run trend in the unemployment rate is expressed as the ratio of the separation rate to the sum of job-…nding and separation rates. Let C s;t denote the contribution of changes in the separation rate to changes in the longrun trend in the unemployment rate. Similarly, let C f;t denote the contribution of changes in the job …nding rate to changes in the long-run trend in the unemployment rate. By taking the …rst di¤erence of (1), I obtain
where x t x t x t 1 . The …rst term on the right-hand side measures the contribution of changes in the trend of the separation rate s t to changes in the long-run trend in the unemployment rate. Similarly, the second term is the contribution of changes in the trend of the job …nding rate f t to the variation in the long-run trend in the unemployment rate.
Following Fujita and Ramey (2009) and Petrongolo and Pissarides (2008), we quantify the contribution of in ‡ow and out ‡ow rates by calculating the "beta values"in …nance. Thus, I calculate
as measures of the contributions of ‡uctuations in the relevant transition rate to overall ‡uctuations in the long-run trend in the unemployment rate.
Data and Results
The unemployment rate is the quarterly average of seasonally adjusted monthly data constructed by the Bureau of Labor Statistics (BLS) using the Current Population Survey (CPS) data. In this paper, I de…ne the job …nding rate as the rate of transition from unemployment to employment, and the separation rate as the rate of transition from employment and unemployment. Shimer (2007) In order to derive the trends of the unemployment rate, the job …nding rate, and the separation rate, I use the band-pass …lter (henceforth BP …lter). The BP …lter is a linear …lter which retains the cyclical components of each series within a speci…c band of frequency and removes other components. By using the BP …lter, I can isolate the long-term components of labor market series. Let y t be a quarterly time series, and let y t denote its trend. Following Staiger, Stock and Watson (2001), y t is estimated by passing y t through a two-side low-pass …lter, with a cuto¤ frequency of 15 years. 2 Essentially, this estimates y t as a long two-sided weighted moving average of y t with that sum to one. Estimates of the trend at the beginning and end of the sample are obtained by extending the series with autoregressive forecasts and backcasts of y t , constructed from an estimated AR(4) model for the …rst di¤erence of y t . For the purpose of comparison, I also use the Hodrick and Prescott (1997) …lter (henceforth HP …lter). 3 Now I quantify the contributions of variations in trends of job …nding and separation rates to overall long-run unemployment variability. Let f and s denote the average of the trend of job …nding and separation rates during the sample period. Then, I compute the following hypothetical unemployment rates
as measures of the contributions of ‡uctuations in the job …nding and separation rates to the overall ‡uctuations in the unemployment rate. Figure 1 plots hypothetical unemployment rates u , u f , and u s together with the trend of the actual unemployment rate. Figure 1 shows that hypothetical unemployment rate u tends to move with the trend of the actual unemployment rate. The correlation between these two series is 0.99. I use this strong relationship to distinguish between the importance of ‡uctuations in job …nding and separation rates for the overall unemployment variability. Figure 1 shows that both hypothetical unemployment rates move with the long-run trend in the unemployment rate. This implies that both the job …nding rate and the separation rate move with the unemployment in the long-run. The long-run trend in the unemployment rate u and the hypothetical unemployment u f closely move together until the early 1970s. This implies that the job …nding rate alone can account for much of the variation in the long-run unemployment in the period. From the early 1970s to the end of 1990s, both hypothetical unemployment rates u f and u s move together with the long-run trend in the unemployment rate. Thus, during this period, not only variation in the job …nding rate but also variation in the separation rate contribute the long-run variation in the unemployment rate. This can be 2 When I adopt the de…nition of the business cycle as the cyclical components between 1.5 years and 8 years following Baxter and King (1999) and Stock and Watson (1999) and use these limits as the de…nition of business cycles so to isolate the trend or low frequency of the data, I get similar results. 3 However, it is worth noting that using the HP …lter is not suitable for the analysis of the long run components of an economic series. The HP …lter is best interpreted as a high-pass …lter isolating frequencies of 8 years and higher in economic data and is not intended for frequencies falling into other bands. understood by looking at the trends of job …nding and separation rates. Figure 2 presents the long-run trends of job …nding and separation rates. In 1950s and 1960s, while the trend in the job …nding rate ‡uctuated, the trend in the separation rate was stable. In contrast, from the early 1970s to the end of 1990s, there were relatively large variations in the separation rate. These movements of job …nding and separation rates generate the above mentioned results. In order to assess the robustness of these …ndings to the choice of a …ltering method, I repeat the exercise, using the HP …ltered data. The results are shown in Figure 3 and conform the preceding ones. To quantify the contribution of job …nding and separation rates to overall unemployment variability, I compute the beta values. Table 1 reports the beta values calculated under the two …ltering methods. It shows that both job …nding and separation rates signi…cantly a¤ect variations in the unemployment in the long-run. In the BP …ltered data and the HP …ltered data ( = 1600), the job …nding and separation rates account for around 55% and 45% of unemployment variability, respectively. In contrast, trend series generated through the HP …lter with a higher smoothing parameter generates the opposite results. In the HP …ltered data ( = 10 5 ), the separation rate has the dominant role in explaining unemployment ‡uctu-ations, accounting for 56% of it. Thus, both in ‡ow and out ‡ow rates contribute signi…cantly to variation in the long-run trend in the unemployment rate. This result contrasts with the recent empirical evidence on the unemployment dynamics over the business cycle, in which the job …nding rate is dominant determining the unemployment ‡uctuation.
Conclusion
This paper studies the contribution of in ‡ow and out ‡ow rates to the unemployment variability in the long-run. I compute the long-run trend in the unemployment rate by using trends in job …nding and separation rates. Then, I distinguish between the importance of ‡uctuations in job …nding and separation rates for the overall unemployment variability in the long-run. The trends of job …nding and separation rates are obtained using …ltering methods. This paper …nds that in the U.S., both job …nding and separation rates contribute signi…cantly to variation in the long-run component of the unemployment rate. This result contrasts with the recent U.S. empirical evidence on the unemployment dynamics over the business cycle, in which the job …nding rate is dominant determining the unemployment ‡uctuation. 
